Staphylococcus aureus is a leading cause of both acute and chronic infections in 25 humans. Its ability to persist within host cells is thought to play an important role in chronicity 26 and treatment failures. The importance of the pentose phosphate pathway (PPP) during S.
144 Sedoheptulose-7-P + Glyceraldehyde-3-P <-> Ribose-5-P + Xylulose-5-P ( Figure S1A ).
145
To address the role of PPP in S. aureus persistence, we generated a TKT defective 146 mutant (designated ∆tkt) by chromosomal deletion of the tkt gene in S. aureus strain USA300, 147 and a complemented strain (designated Cp-tkt) by introducing a plasmid-encoded copy of 148 the wild-type tkt allele preceded by its own promoter in the ∆tkt strain (see Materials and 149 Methods). We confirmed tkt inactivation by PCR sequencing and by quantification of the 150 transketolase activity in the wild type (WT) strain and its two derivates ∆tkt and Cp-tkt ( Fig   151   S1B ). As expected, TKT activity was dramatically reduced in the ∆tkt mutant strain compared 152 to WT (6.37 vs 41.75 U.µg -1 , respectively) and TKT activity was restored in the 153 complemented strain (67.53 U.µg -1 ), demonstrating successful functional complementation.
154
We evaluated the impact of tkt inactivation on bacterial growth in complete BHI 155 medium, Dulbecco's Modified Eagle Medium (DMEM) or in chemically defined medium 156 (CDM) (46) supplemented with various carbon sources. In BHI and DMEM, the ∆tkt mutant 8 One striking phenotype often reported for slow growing S. aureus strains is their 193 ability to inhibit their proliferation inside infected host cells, allowing them to persist 194 intracellularly for several days (15, 18, 19, 30, 31) . This prompted us to follow the fate of WT 195 and tkt strains after entry into EA.hy926 endothelial cells by using: i) time lapse-microscopy, 196 to evaluate early intracellular proliferation of S. aureus (18); and ii) colony forming units 197 counting, to monitor the survival kinetics of internalized bacteria over a ten days period. The 198 ∆hemDBL derivative strain was used as a prototype of a slow growing strain.
199
Study of intracellular S. aureus during the first 24 hours of infection by time-lapse 200 video microscopy. We first generated cells with red nuclei by transducing EA.hy926 cells with 201 NucLight Red Lentivirus to facilitate cell recognition and counting (see Materials and 202 Methods for details). These cells were infected by GFP-expressing bacteria for one hour and 203 extracellular bacteria were removed by the addition of gentamicin in the cell culture medium 204 followed by several washes. Then, gentamicin was present throughout the experiment to 205 prevent extracellular bacterial growth and re-infection. This procedure allowed us to focus 206 only on the fate of intracellular bacteria. Images were captured every 30 minutes. Bacterial 207 entry into endothelial cells was similar for WT, ∆tkt and ∆hemDBL strains, showing 0.3~0.5 208 GFP expressing particles recorded per cell ( Fig. 2A-B ). Active proliferation of WT S. aureus 209 was confirmed after 24 hours of infection ( Fig. 2A-B and Video S1) with an average number 210 of GFP expressing particles rising from 0.5 to 2 per cells. At the single cell level, WT S. 211 aureus showed active intracellular multiplication, ultimately leading to cell death and bacterial 212 release in the extracellular medium ( Fig. 2A-B and Video S1). Importantly, bacterial release 213 did not lead to proliferation in the extracellular medium in our setting, because of the 214 permanent presence of gentamicin in the medium. In contrast, the ∆tkt mutant strain showed 215 limited proliferation during the first 24 hours alike the ∆hemDBL mutant ( Fig. 2A-B and 216 Video S2, S3). Finally, using LAMP-1 colocalization assay (Lysosome-associated membrane 217 proteins 1) on infected cells, we confirmed that the low proliferation observed with ∆tkt strain 218 was not due to a decreased phagosomal escape ( Fig. S2A) . LAMP-1 staining was 219 performed on infected cells fixed at 1h or 24h after infection. Colocalization of LAMP-1 with 220 WT or Δtkt bacteria was of 56.4% and 55.4% at 1h, respectively, and went down to 26.3% 9 and 30% at 24h, respectively, indicating that phagosomal escape had occurred with both 222 wild-type and Δtkt mutant strains ( Fig. S2A) . Thus, time-lapse video microscopy of the first 223 24 hours of infection demonstrated that tkt inactivation resulted in an impaired early 224 intracellular proliferation compared to WT strain.
225
Study of long-term intracellular survival over 10 days of infection by colony forming 226 units (CFU) counting. We then monitored the kinetics of intracellular survival of the Δtkt 227 mutant in these cells by plating lysed cells onto solid medium at different time points after 228 infection and counting bacteria able to form colonies (CFU). We had previously 229 demonstrated that the slow growing ∆hemDBL mutant strain had a higher capacity to survive 230 inside EA.hy296 endothelial cell line than the wild type S. aureus USA300 (18). Therefore,
231
we compared the ability of intracellular Δtkt mutant to survive inside EA.hy296 cells to that of 232 ΔhemDBL and WT strains, by counting the number of viable intracellular bacteria (i.e., able 233 to form colonies on solid medium) three, seven or ten days after infection. Cells were 234 infected and treated as for time-lapse experiment described above. Somewhat unexpectedly 235 for a slow-growing mutant, the Δtkt strain behaved like the WT strain throughout the infection 236 period, ultimately leading to its complete elimination after 10 days (Fig. 2C) . In contrast, for 237 the prototypical slow-growing ∆hemDBL mutant we recovered almost 1,000 CFUs at day ten 238 ( Fig. 2C) .
239
Altogether these data indicate that S. aureus USA300 defective for TKT has an 240 atypical slow-growth phenotype that does not sustain long-term survival inside cells. Slow-241 growing variants usually exhibited modifications in the expression of their master regulators, 242 which explain their ability to survive silently during extended period of time. Hence, to explain 243 the inability of the Δtkt slow-growing strain to persist intracellularly, we decided to study the 244 transcriptional pattern of regulators known to be involved in persistence.
246
tkt inactivation is associated with and altered rpiRc and sigB expression.
247
S. aureus is known to sense its environment and to regulate virulence factors 248 depending on the availability of substrates. For example, recent studies have shown that the 249 transcriptional regulator RpiRc could sense metabolic shifts, especially in the PPP, and 250 10 control expression of . RNAIII is a key effector in the quorum-sensing system 251 that regulates the expression of a large number of virulence factors (47) . RpiRc is also linked 252 to the alternative Sigma B factor (SigB) that has pleiotropic roles in gene regulation and is a 253 master regulator of intracellular persistence (7, 31, 42, 48) . Of note, the activity of 254 the agr system is repressed in SCVs and SigB has been shown to have a central role in the 255 pathogenesis of SCVs (49).
256
These data prompted us to follow the expression profile of sigB and rpiRc in the WT and the 257 tkt mutant strains during long-term persistence within endothelial cells ( Fig. 3) . EA.hy296 258 cells were infected as for CFUs experiment described above to solely focus on intracellular 259 bacteria. Between day 1 and day 7, sigB and rpiRc transcription increased in the WT strain 260 (by 4-fold and 3-fold, respectively) (Fig 3) . In sharp contrast, as early as one day after 261 infection, both genes were significantly down-regulated in the ∆tkt mutant strain compared to 262 WT (8-fold and 7-fold decrease for sigB and rpirC expression, respectively). Consistent with 263 reports demonstrating inhibition of RNAIII expression by RpirC and SigB (31), we observed a 264 dramatic increase in the expression of RNAIII in the ∆tkt mutant strain ( Fig. 3) , suggesting 265 that the tkt mutant strain is unable to control rpiRc and sigB expression during prolonged 266 intracellular survival. Importantly, this defect was not observed in the slow-growing strain 267 hemDBL ( Fig. S2B) , possibly accounting for the prolonged intracellular survival of this 268 mutant. To further confirm these data, we monitored the expression of two major regulators 269 of SigB activity, RsbU and RsbW (50) . RsbW, which is co-expressed with SigB, is known to 270 sequestrate and inhibit SigB. RsbU, whose expression is under the control of SigA, is a 271 phosphatase involved in the dephosphorylation of RsbV. In turn, dephosphorylated RsbV 272 (dRsbV) is able to sequestrate RsbW, allowing the release of active SigB. RsbU is thus 273 considered as an activator of SigB, allowing a fine tuning of SigB activity.
274
We found that the transcription of both rsbW and rsbU genes was down-regulated in the tkt 275 mutant during infection of endothelial cells. The down-regulation of rsbW is consistent with 276 the down-regulation of its co-expressed gene sigB (Fig. 3) . The concomitant down-regulation 277 of rsbU suggests a global inhibition of the sigB pathway in the tkt mutant strain. Finally, we 278 followed expression of asp23, a sigB-dependent locus (51, 52). The recorded down-279 11 regulation of asp23 transcription in the tkt mutant strain confirmed the inhibition of SigB-280 dependent transcription.
281
Altogether these transcriptional analyses suggest that TKT -or a functional PPP-is required 282 for the bacteria to enable a transcription program geared towards intracellular survival.
284
The SigB pathway may be controlled by modulating carbon source availability.
285
The above results suggested that the PPP might take control of rpiRc and sigB 286 expression when bacteria persist in endothelial cells. We thus hypothesized that PPP-287 associated carbon sources may possibly influence rpiRc and/or sigB expression in vitro. We 
291
we found that the regulation of the whole sigB operon was impacted by the carbon source 292 used in CDM ( Fig. 4) . Indeed, the expression of sigB, rsbU/W and rpiRc decreased in CDM 293 supplemented with either fructose or ribose, compared to CDM supplemented with glucose.
294
In contrast, asp23 expression was only decrease by 2-fold in CDM supplemented with 295 fructose and increased by 3-fold in CDM supplemented with ribose, suggesting that in this 296 growth conditions, asp23 expression might be regulated by other factor than sigB (Fig. 4) .
297
Hence, the availability of carbon sources, and especially those related to PPP, may be 298 sensed by the bacteria and affect the regulation of rpiRc and sigB expression. 
302
We then reasoned that the modification of carbon source concentration in endothelial 303 cells might also alter initial proliferation and long-term persistence of bacteria within host cells.
304
We therefore followed growth and persistence of intracellular WT USA300 in endothelial cells 305 cultured in no glucose DMEM supplemented with either glucose or fructose or ribose (25 mM 306 each). First, using time-lapse microscopy we focused on intracellular proliferation during the 307 first day after infection. We observed a drastic inhibition of intracellular WT proliferation 12 during the first 24h after infection when cells were grown in DMEM supplemented with 309 fructose or ribose compared to DMEM supplemented with glucose ( Fig. 5A and 
316
We next monitored sigB, rsbU/W and asp23 expression during intracellular 317 persistence of WT USA300 in these different cell culture conditions ( Fig. 5C) . No relevant 318 difference in sigB expression was recorded between the three cell growth conditions. Growth 319 of WT USA300 in DMEM supplemented with ribose was associated with a reduced 320 expression of rsbU throughout the infection period and with that of rsbW only at day 3.
321
Expression of asp23 was increased by less than 2-fold in cells grown with fructose or ribose 322 after the three first days of infection. These results, which are not consistent with the 323 expression profiles observed in CDM, may be explained by the fact that the intracellular 324 pools of fructose, ribose and glucose available to intracellular S. aureus had not been 325 sufficiently modified in the experimental conditions tested. To test this possibly, we compared 326 the metabolomic profile of non-infected cells cultivated for 1, 3 or 7 days with DMEM 327 supplemented with either glucose or fructose or ribose ( Fig. S3 and Table S2 ).
328
As expected, cells grown in the presence of fructose and ribose had a significant reduction of 329 their intracellular glucose pool (more than 500-fold decrease in relative concentration) 330 compared to those grown in the presence of glucose. Somewhat unexpectedly, the relative 331 concentration of fructose was 10-fold higher in glucose-treated cells than that in fructose-332 treated cells. In ribose-grown cells, the relative concentrations of ribose and sedoheptulose 333 were higher than with the two other carbons sources at all time points (a 1,000-fold increase 334 in ribose concentration was recorded). However, the relative concentration of R5P was not 335 different between the three conditions tested. Otherwise, no major variation in the 336 intracellular metabolome was observed with the three different carbon sources.
13

Discussion
338
We showed here that inactivation of the unique gene tkt, encoding transketolase in S.
339
aureus USA300, conferred a slow-growth phenotype and was associated with important 340 metabolomic alterations during planktonic growth. In infected cells, tkt inactivation also 341 decreased bacterial intracellular persistence, most likely because of a drastic reduction of 342 transcription of Sigma B-and RpiRc-encoding genes. Altogether our data highlight a novel 343 connection between the PPP and these master regulators controlling chronic bacterial 344 intracellular persistence.
346
S. aureus SCVs have been particularly used as a model to study persistence (9, 17, 347 18, 20, 53-56) . As recalled earlier, the SCV phenotype is generally associated with the 348 formation of tiny colonies on plates, increased biofilm capacity and antibiotic resistance. 
383
A number of "Omics" approaches have been carried out to explain why S. aureus 384 SCVs have a reduced metabolic activity and how these metabolic changes affect persistence 385 (29, 60, 61) . During its intracellular survival, a Δtkt mutant is likely to deal simultaneously with 386 PPP blocking and altered levels of carbon-based nutrients. Our whole cell metabolomic 387 analysis of planktonic-grown bacteria (Fig. S1C-E and Table S2 ) showed a huge increase in 388 R5P intermediates in the ∆tkt mutant compared to wild-type that could be explained by the 389 impaired entry of R5P into glycolysis and a concomitant significant decrease in SH7P relative 390 concentration. We also observed significant changes in the relative concentrations of TCA 391 cycle intermediates and TCA-related amino acids compared to WT strain. For example, we 392 observed a decrease in citrate and cis-aconitase amounts, corresponding to the very first 393 TCA intermediates, in Δtkt mutant compared to wild-type, which would account for a limited 394 fuelling of the TCA cycle at this stage. In contrast, we noted a significant increase in the 395 15 relative concentrations of following TCA cycle intermediates such as α-ketoglutarate, 396 succinate, fumarate and malate in Δtkt mutant that could be due to an increased import of 397 proline and glutamine ( Fig. S1C-E) . The TCA cycle plays a central role in maintaining the 398 bacterial metabolic status and has been repeatedly implicated in the regulation of 399 staphylococcal virulence (62-64). Activity of TCA cycle enzymes, the amounts of biosynthetic 400 intermediates and generated ATP can be affected by a number of conditions, including: i) 401 nutrients availability, ii) a stressful environment (e.g., an intracellular environment), or iii) 402 stress-inducing stimuli that alter carbon flux or here the PPP. These changes induce 403 alterations of the overall metabolome of the bacterium that, in turn, may modulate the activity 404 of metabolite-responsive global regulators such as SigB or RpiR.
406
We found that bacteria grown in CDM supplemented with ribose or fructose had reduced 407 sigB expression during stationary phase. We thus hypothesized that the modification of 408 carbon source availability inside infected cells might be a suitable strategy to act on sigB 409 expression and therefore impair S. aureus intracellular persistence. We were not able to 410 modify sufficiently the carbon source availability in the cytoplasm of infected endothelial cell, 411 using DMEM supplementation with either ribose or fructose, to abrogate S. aureus USA300 412 intracellular persistence. A modest reduction of S. aureus intracellular persistence was 413 however recorded with both sugars. At any rate, impaired bacterial intracellular survival might 414 also be due to a global modification of the endothelial cell physiology. For instance, fructose 415 uptake by cells may be linked to oxidative stress, inflammation and autophagy (65) (66).
416
Other carbon sources, non-toxic to the cell and with better efficacy on S. aureus intracellular 417 survival control, could be the focus of future research.
419
We propose the following model (Fig. 6) to try to integrate the data obtained in this 
427
Ribose is present in the 100 µM range in human blood (67) 
456
S. aureus. The epidemic clone S. aureus USA300-LAC (designated USA300-WT) was 457 provided by the Biodefense and Emerging Infections Research Resources (BEI). The GFP-458 expressing strain was generated by curing the p03 plasmid from USA300-WT and 459 introducing the pCN57-GFP recombinant plasmid (obtained from the BEI) by electroporation 460 as described before (18). The hemDBL derivative was constructed using the pMAD-461 temperature-sensitive shuttle vector system and was described before (18). The tkt mutant 462 strain and the complemented strain were constructed as described below. Strains and 463 plasmids used are summarized in table S1A.
464
Before experiments bacteria were grown 24 hours at 37°C on BHI agar plates supplemented 465 with antibiotics when required and then overnight in BHI Broth from an optical density 600 466 nm (OD 600 ) of 0.05. The day of experiment, bacteria were resuspended in BHI broth to an 467 OD 600 of 0.05 and grown at 37°C until the culture reached the initial-middle log phase (OD 600 468 of 0.6).
469
Growth curve were performed in brain heart infusion, DMEM and chemically defined medium 470 (CDM) supplemented with ribose or fructose or glycerol when it was required (46).
471
Internalization rate and survival inside the EA.hy926 endothelial cell line were similar 472 between the GFP strain and the parental strain. 
485
When fresh cultures reached OD 600 of 0.6, bacteria were added to endothelial cells at a 486 multiplicity of infection (MOI) of 1 and placed in a humidified 5 % CO 2 atmosphere at 37 °C 487 for 1 h. One hour after infection, each well was washed three times with 100 µL of phosphate 488 buffer saline (PBS) containing 300 µg/mL gentamicin, to remove extracellular bacteria. Cells 489 were then incubated with 100 µL of cell culture medium containing 50 µg.mL -1 gentamicin.
490
Infected cells were kept in a humidified 5 % CO 2 atmosphere at 37 °C. Importantly, 491 gentamicin is an antibiotic with a high bactericidal effect on S. aureus USA300 (CMI=2 492 µg.mL -1 ) and a very poor penetration inside eukaryotic cells. In our model the use of 493 gentamicin in the extracellular medium was necessary to abolish extracellular proliferation.
495
Construction of the S. aureus ∆tkt chromosomal deletion mutant
496
We inactivated the tkt gene in wild-type S. aureus USA300 strain and substituted it by the 497 kanamycin resistance gene nptII fused with pGro promoter. For this, we used the pMAD- 
503
This recombinant plasmid was digested with BamHI and EcoRI (New England BioLabs) and 504 the BamHI-EcoRI tktUp-npt-tktDown DNA fragment was finally subcloned into BamHI-EcoRI-505 digested pMAD. All PCR reactions were realized using Phusion High-Fidelity DNA 506 Polymerase (Thermofisher Scientific) and PCR products were purified using QIAquick PCR 507 purification kit (Qiagen). The pMAD-∆tkt plasmid was first introduced into S. aureus RN4220 508 prior to electroporation into S. aureus USA300. We used a standard two-step allelic 509 exchange procedure (70) to create the chromosomal S. aureus USA300 ∆tkt strain. The ∆tkt strain was finally checked for loss of the corresponding wild-type genes by PCR sequencing 511 (Eurofins Genomics) using specific primers (Table S1B ).
513
Construction of the complementation of S. aureus Cp-tkt strain
514
The plasmid pCN57-CPtkt was constructed by homologous recombination (71). The pCN57 515 linear vector and tkt gene fragments were amplified by PCR. To allow recombination, 516 overlapping region of 20pb was added at each ends. PCN57 was linearized using SphI (New 517 England BioLabs). E. coli DH5α were chemically transfected with a mix of both PCR product 518 (insert: vector stoichiometry 2:1, 100ng of vector) in 10 µl MilliQ water. The colonies 519 containing plasmid pCN57-CP-tkt were checked by PCR and the construct was sequenced.
520
The pCN57-CP-tkt vector was then transfected into S. aureus RN4220 prior to 521 electroporation into S. aureus USA300 ∆tkt. The ∆tkt-Cp-tkt (Cp-tkt) strain was finally 522 checked for complementation of wild-type genes by PCR sequencing (Eurofins Genomics) 523 using specific primers. 
528
were infected with wild-type and mutant of the GFP-expressing USA300 strain as described 529 above. Plates were incubated and monitored at 5% CO2 and 37°C for 24 hours in the fully 530 automated microscope Incucyte ® S3 (Essen BioScience). Images were taken every 30 531 minutes with the 20X objective. The medium was changed once during the observation 532 period. Analysis and time-lapse videos (from which images were extracted) were generated 533 by using Incucyte ® S3 software.
534
Detailed analysis: Green items were analysed with a threshold of 1 GCU and using Top-hat 535 segmentation mode. Red item were analysed with a threshold of 3 RCU and using Top-hat 
543
Intracellular bacteria RNA extraction: EA.hy926 cells were grown to confluence in 75 cm 2 544 flasks and infected with S. aureus as described above. At selected time points, the culture 545 medium was removed and the flasks were washed twice with PBS without antibiotics. Cells 546 were lysed with 5 mL of distilled water for 10 min and the surface of the flask was scraped to 547 detach the cells. The contents were recovered and centrifuged for 5 min at 3000 g. The
548
supernatant was carefully removed and the pellet (which contained cell debris and bacteria) 549 was resuspended in 100 μL of TE buffer containing 20 μg of lysostaphin and incubated for 5 550 minutes at 37 °C (72) to allow cell wall peptidoglycan degradation.
551
Planktonic bacteria RNA extraction: S. aureus was resuspended in CDM supplemented with 552 glucose, ribose or fructose to an OD 600 of 0.05 and grown overnight at 37°C. Bacteria were 553 centrifuged at 12 000 g for 2 min and incubated in 50 μL of TE buffer containing 10 μg of 554 lysostaphin for 5 minutes at 37 °C. The samples were resuspended in Trizol (Thermofisher 555 Scientific) and treated with chloroform. RNAs were recovered using RNeasy Clean-up 556 column (Qiagen) and DNA was digested using Turbo Dnase (Thermofisher Scientific). RNA 557 concentration was measured using NanoDrop 1000 (Thermofisher Scientific). Reverse 558 transcription was carried out with 500 ng of RNA and 0.5 μg of random primers (Promega).
559
After denaturation at 70 °C for 5 min, 15 μL of the mix containing 4 μL M-MLV 5 X reaction 
709
Endothelial EA.Hy926 cells were infected with USA300 WT and tkt strain as described in 710 figure 2. One, three or seven days after infection cells were washed and collected. RNA from 711 intracellular S. aureus were prepared and gene expression of RNAIII, rpiRc, sigB, rsbU, Metabolomic analysis of the ∆tkt mutant strain. Quantitative metabolomic analysis was 764 performed by ion chromatography and tandem mass spectrometry (IC-MS/MS) after BHI 765 28 overnight cultures from WT USA300 and ∆tkt mutant strains (see Table S2 ). C. Heatmap, 
783
Endothelial EA.Hy926 cells were infected with tkt and hemDBL mutant strains as 784 described in figure 2. One, three or seven days after infection cells were washed and 785 collected. RNA from intracellular S. aureus were prepared and gene expression of RNAIII, 786 rpiRc, sigB, rsbU, rsbW and asp23 was analysed by quantitative RT-PCR. Gene expression 787 level was normalized by that of gyrA at days 1, 3 and 7 after infection of EA-hy296 cells.
788
Data obtained for tkt mutant strain was the same as those showed in figure 3. Data 789 obtained from hemDBL mutant strain are shown as mean ± SD of a triplicate 790 measurements (ANOVA, * p<0.01, ** p<0.001). Table S2 ).
29
A. Growth of USA300 WT strain in chemically defined medium (CDM) supplemented with 795 glucose or fructose and incubated 21h at 37°C. Optic densities were measured every-hour 796 from 0 to 8 hours and then at 21 hours. Curve is a representative experiment.
797
B. Metabolomic analysis of endothelial cells grown in no glucose DMEM supplemented with 798 glucose, fructose or ribose (raw data are presented in Table S2 ). Semi-quantitative 799 metabolomic analysis was performed by ion chromatography and tandem mass spectrometry 800 after 1, 3 or 7 day(s) culture in DMEM with 25 mM glucose, fructose or ribose. n.d.: not 801 detected. Data are expressed as area under the curve (Arbitrary Units ± SEM).
803
Movie S1: Intracellular proliferation of USA300 wild type strain. Endothelial EA.Hy926 804 cells expressing a nuclear restricted Red Fluorescent Protein were infected with GFP 805 expressing wild type strains. One hour after infection cells were washed several times with 806 gentamicin containing medium to eliminate extracellular bacteria (see materials and methods 807 section). Gentamicin concentration of 50µg/ml was maintained throughout the experiment.
808
Images were acquired every 30 minutes using Incucyte ® S3 live cell imaging system.
809
Movie S2: Intracellular proliferation of USA300 tkt mutant strain. Same protocol as 810 above in movie S1.
811
Movie S3: Intracellular proliferation of USA300 hemDBL mutant strain. Same protocol 812 as above in movie S1.
813
Movie S4: Intracellular proliferation of USA300 wild type strain. Cells were grown in no 814 glucose DMEM supplemented with fructose. Same protocol as above in movie S1.
815
Movie S5: Intracellular proliferation of USA300 wild type strain. Cells were grown in no 816 glucose DMEM supplemented with ribose. Same protocol as above in movie S1. 
